Inadvertent hypothermia, which is defined as temperature below 36°C, is common in the perioperative setting. Patients under general or regional anaesthesia have impaired temperature regulation/homeostasis. Temperature monitoring should be an established standard for all procedures that last more than 30 minutes. Unfortunately, study shows that it is not a common practice in European hospitals. Passive and active patient warming should be used to prevent and treat hypothermia. Warming should start in the preoperative period and last throughout all perioperative phases. In that way, well-known complication of hypothermia should be prevented. Cardiac event, coagulopathy and wound infection are the leading causes of delayed discharge and more adverse outcomes related to hypothermia. It is especially important to undertake all necessary intervention procedures to prevent hypothermia in a group of patients with known high number of risk factors for hypothermia. Ambient temperature, an important risk factor, should be monitored and maintained at about 21°C. According to reviewed evidence, the protocol to prevent, monitor and treat hypothermia should be established. Further studies about the implementation of temperature monitoring and regulation are needed in order to raise awareness about this issue.
INTRODUCTION
Temperature homeostasis is regulated by the thermoregulatory system, which maintains normothermia. Impaired normothermia activates a defensive autonomic response. Hypothermia leads to activation of vasoconstriction at the beginning followed by shivering, while hyperthermia leads to sweating and vasodilatation at the same time. (1) However, anaesthesia impairs that regulatory mechanism. (2 -4) Inadvertent hypothermia is common in the perioperative setting. According to some authors, the prevalence is 50 to 90%. (5) Temperature monitoring is necessary not only to avoid hypothermia but to avoid hyperthermia as well, along with the resulting morbidities. Different warming techniques have been developed. Nonetheless, the incidence of hypothermia after surgery is still high. The major problem with regard to hypothermia has not to do with monitoring or treatment devices, but rather with the awareness of the importance of temperature monitoring and its implementation in standard practice. The aim of this article is to provide answers on the main questions associated with hypothermia.
DISCUSSION

Why treat hypothermia?
Maintaining core temperature in the perioperative setting is of the utmost importance for the course of the disease. Hypothermia, which is defined as core temperature below 36°C, has impact on several systems. The prevalence of cardiac incidents, myocardial ischemia and tachycardia is increased. Development of coagulopathy with greater blood loss even for 0.5°C occurs as a result of platelet and clotting factor dysfunction. Impaired immune response increases the risk of wound infections. Consequently, wound healing is delayed. Furthermore, waking up from anaesthesia is delayed owing to the change in the pharmacokinetics of anaesthetic drugs, especially muscle relaxants. Overall, this will result in delayed discharge and a longer hospitalization period. Ultimately, normothermia improves patient outcomes. (2, 6) What are the risk factors? Several studies defined risk factors for hypothermia. Factors that cannot be influenced are patient characteristics such as advanced age, sex, low body weight, existing diabetic neuropathia. Others can be changed, i.e. preoperative body temperature. Studies confirmed the following intraoperative risk factors: emergency surgery, major surgery with large open surface, duration of surgery or anaesthesia for more than two hours, epidural anaesthesia combined with general anaesthesia, and over four litres of applied intravenous fluid. Additionally, low ambient temperature, a well-recognized risk factor, should be monitored and maintained at least at 21°C, which is comfortable enough for work and without increased risk of infection. When active warming has started, ambient temperature can be decreased for the staff. (7) What is the reaction to hypothermia?
The first reaction to hypothermia is vasoconstriction in the arteriovenous shunt, primarily located in fingers and toes. The purpose is to redirect blood flow towards those organs that are centrally mediated and to preserve the temperature of the core. Shivering is secondary, which is involuntary muscle contraction that increases metabolic rate, and thus increases body temperature, but ultimately without a significant increase in core temperature in contrast to muscle activity in exercise. Shivering of thermogenic origin should be differentiated from tremor related with other causes such as volatile anaesthetics, pain or inhibitors of dopamine receptors. (3, 8) Why are patients in anaesthesia prone to hypothermia?
Both general and regional anaesthesia make a patient prone to hypothermia. General anaesthetics used for induction disturb the heat balance by decreasing the vasoconstriction threshold. Thus, arteriovenous shunts are still open despite the lower core temperature. Normal defence response is present, but it is activated too late. Therefore, the rate of heat loss is greater so it leads to hypothermia. In anaesthesia the metabolic heat production is also decreased. Low ambient temperature additionally worsens hypothermia, more with radiation and convection of heat and less with evaporation and conductive loss from patients to environment. Net effect is hypothermia which further decreases the metabolic heat rate and activates a 'circulus vitiosus' . In one moment, the vasoconstriction threshold temperature is reached, vasoconstriction is activated, core temperature is hypothermic, but has now reached a steady state. (2, 4, 8, 9) Similar situation is visible in the central regional block with spinal or epidural anaesthesia. Thermal homeostasis is disturbed through central and peripheral mechanisms. The mechanism of hypothermia is related to sympathetic blockade resulting in vasodilatation and heat loss. On the other hand, vasoconstriction and shivering as defence mechanisms are present in upper body. The mechanism of centrally mediated hypothermia is not clear, but studies show that temperature threshold of vasoconstriction and shivering is decreased. In contrast to general anaesthesia, a steady state of core temperature cannot be reached owing to blocked vasoconstriction in the lower part of the body. (10 -12) Where and when to monitor core temperature?
General recommendation stresses the importance of intraoperative temperature monitoring. Core temperature should be measured in highly perfused tissue, i.e. nasopharynx, tympanic membrane, pulmonary artery or distal oesophagus. (9) After 40 minutes of anaesthesia, core temperature decreases by 1°C. Therefore, all procedures that last longer than 30 minutes should include temperature monitoring. (6) What kind of warming treatments are mostly used?
There are two main treatment options for managing hypothermia, the passive or the active approach. Surgical draping, cotton blankets and metallized plastic covers are representative of the passive approach. Forced-air warming devices, resistive heating blankets and circulating water mattresses are some of the available gear in the active approach. (6) Moola investigated the most effective system among different passive and active devices, any type of linen or cover, aluminium foil wraps, forced-air warming devices, radiant warming devices and fluid warming devices. (5) In conclusion, forced air warming proved to be the most effective. (5) Several studies emphasize that hypothermia should be prevented. (6, 7, 13, 14) Therefore, patient pre-warming should start in the preoperative period and last throughout the perioperative period. The preoperative period is defined as 1 hour before induction of anaesthesia. This period also covers the transport from the ward to the operating room. In this period patient's legs and arms should be warmed for them to feel comfortable. Active warming in the preoperative phase is started if the temperature is lower than 36°C. Otherwise is not necessary until operating room. (13, 14) Mostly a combined active warming system is used in the operating room. Forced air warming devices and intravenous fluid warming system at room temperature successfully prevent and treat hypothermia. (5, 15) However, the intravenous fluid warming system just prevents hypothermia due to the fact that four litres of saline or four blood units will decrease the temperature by 1°C. (16) Warttig et al. reviewed randomised controlled trials of postoperative warming. They concluded that forced air warming is efficient in the postoperative period, but there is a lack of evidence both on other benefits and the possible side effects as well. (17) Furthermore, other rewarming systems are not investigated sufficiently. (17) Our reality:
In our hospital, temperature monitors are not the standard equipment for anaesthesia patients who undergo procedures longer than 30 minutes. A European survey from 2004 also showed deflating results. Temperature monitoring was used in every fifth patient, significantly more frequently in general anaesthesia when compared to regional anesthesia. (13) Perioperative patient warming is not carried out at all. It starts in the operating room, with the thermometer placed in the hypopharynx to measure core temperature. Economic conditions also influence medical criteria. Active warming devices are expensive. Patients with major abdominal and vascular procedures, patients with polytrauma and critically ill patients are recognized as especially vulnerable groups prone to hypothermia. Therefore, temperature monitoring and active warming is part of their routine care. It is common practice to use a temperature management blanket for adults (positioned under the body) and a fluid warming device for intravenous fluid and blood warming. Our practice is also to maintain ordinary ambient temperature at around 21°C, 22°C .
CONCLUSION
Hypothermia in the perioperative setting is the result of exposure to low ambient temperature in the operating room and of anaesthesia, which impairs the thermoregulatory defence mechanism. In general anaesthesia the mechanism is activated with delay, and in regional anaesthesia this mechanism is effective only in the nonblocked body part. (2, 9, 12) Unfortunately, hypothermia is a neglected problem that is present in a large number of surgically treated patients. (5, 13) The solution is to raise awareness of the process of hypothermia and its complications during surgical procedures. Trials stress the importance of pre-warming, which means taking care of body temperature one hour before induction of anaesthesia. (2, 5, 17) According to recommendations, core temperature monitoring and treatment should start in the preoperative period for surgeries that last more than half an hour. (6, 14) Eventually, temperature monitoring and active patient warming should become part of standard basic care for patients, such as measuring arterial pressure or electrocardiography. According to reviewed evidence, the protocol to prevent, monitor and treat hypothermia should be established.
